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(54) Title: LIGHT GUIDE FOR A DISPLAY OR KEYBOARD 
(57) Abstract 

A tight guide (10) for illuminating a display and/or a keyboard 
device is formed from translucent material as a planar element having 
a peripheral edge (24). A plurality of arcuately shaped light coupling 
recesses (150) axe formed on one side to transmit light from light 
sources substantially uniformly into the light guide (10). A plurality 
of light reflecting recesses (60, 62) are formed in the peripheral edge 
(24) to reflect light at the edge back into the light guide (10) in a 
manner useful for illuminating the keys of the device. 
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LIGHT GUIDE FOR A DISPLAY OR KEYBOARD 

The present invention is directed to devices having lighted displays and 
keyboards, for example, cellular telephones. More particularly, the invention is 
5 directed to light guides that transmit, distribute, and diffuse light for illuminating a 
display and keyboard in a device. 



BACKGROUND AND SUMMARY 



10 A light guide or light conductor used to transmit light for illuminating a display 

and keyboard in a device typically is formed as a planar element of translucent 
material. A light guide is generally positioned as a layer on one side of the device's 
display panel and keyboard. Light sources, typically LEDs, are positioned along an 
edge of the light guide and light transmitted into it is diffused and distributed by the 

IS light guide to the display and keyboard. 

A problem in conventional light guides is that light is not distributed uniformly, 
and the display panel and keys are accordingly not uniformly illuminated. Bright and 
dark areas thus result in the display and keys, which detracts from the appearance of 
the device. 

20 This problem is related in part to the manner in which the light sources are 

positioned and/or coupled to the light guide. Conventionally, light sources are simply 
positioned along an edge of the light guide for the display panel and additional lights 
sources positioned in holes located in the interior of the light guide near the key holes. 
Light from the sources on the edge of the light guide is not uniformly transmitted 

25 across the edge of the light guide. 

The problem is also related to how light exiting the light guides is handled at the 
edges. Light that strikes the edges is in pan lost through the edge and in pan reflected 
back in the light guide in a way that does not provide much useful illumination. 

The present invention provides a light guide that overcomes the deficiencies in 

30 the art. A light guide in accordance with the invention distributes light to a display and 
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key board in a more uniform manner that substantially eliminates dark and bright areas. 
The light guide of the invention more provides a light source coupling to receive and 
transmit light more efficiently into the light guide, thus, more effectively distribute 
light throughout the light guide. Accordingly, a light guide of the invention provides a 
5 brighter display and keys, and may require fewer light sources than conventional light 
guides. The light guide may thus saves manufacturing expense and time, component 
cost, and reduces battery energy consumption in the completed device. 

According to the invention, a light guide comprises an element formed of a 
translucent material having an upper surface, a lower surface and a peripheral edge. 

10 The element is preferably a planar, rectangular component shaped to correspond to the 
keyboard and display of a telephone. The light guide, of course, may be shaped to 
conform with any display or keyboard, as the principles of the invention apply equally 
as well to any conveniently shaped light guide. 

According to the invention, a plurality of light coupling recesses is provided on 

IS the peripheral edge to transmit light into the light guide. The light coupling recesses 
are preferably arcuately shaped, and more preferably semicircular. This feature helps 
to guide light from light sources uniformly into the light guide, thus avoiding bright 
and dark regions. In a preferred embodiment of the invention, the light coupling 
recesses are positioned on one side of the light guide in equally spaced relationship. In 

20 this way, a maximum amount of useful light is transmitted to illuminate a desired 
portion of the light guide, for example, that portion serving as a display screen 
backing. Alternatively, the light coupling recesses may be positioned as convenient 
around the periphery of the light guide for a desired illumination pattern. 

According to another aspect of the invention, a plurality of reflecting recesses 

25 are provided on the peripheral edge of the light guide to reflect light striking the edge 
toward the key holes. According to a preferred embodiment of the invention, the 
reflecting recesses are positioned between adjacent holes. The reflecting recesses may 
be arcuately shaped or formed with two or more facets. According to a preferred 
embodiment, the reflecting recesses are V-shaped. 
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According to yet another aspect of the invention, the upper and lower surfaces 
of the element may be formed as glossy reflective surfaces, which facilitates the 
transmission of light through the light guide while minimizing the leakage of light from 
the surfaces. Alternatively, one or both of the surfaces of the light guide at the display 
screen backing may be formed as a matt or roughened surface to diffuse light toward 
the display. Preferably, the bottom surface of the display backing area, that is, the side 
opposite from the display panel, is formed for diffusion of light. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may be more folly understood through the following description 
in conjunction with the appended drawings, in which: 

Fig. 1 is a top view of a light guide in accordance with the invention; 

Fig. 2 is a partial view of a screen backing portion of the light guide of Fig. 1; 

Fig. 3 is a partial side sectional view of the light guide; 

Fig. 4 is a schematic view of a light reflecting recess and a key hole; and 

Fig. 5 is an exploded view of a telephone assembly including a light guide in 
accordance with the invention to illustrate how the light guide is used. 

DETAILED DESCRIPTION 

Fig. 1 illustrates a top view of a light guide 10 in accordance with the invention. 
The light guide 10 is formed of a translucent plastic material capable of transmitting 
light. As illustrated, the light guide is substantially rectangular and planar in shape, 
having a top surface 20, a bottom surface 22 (illustrated in Fig. 3), and is enclosed by a 
peripheral edge 24. The peripheral edge 24 in the illustrated rectangular element 10 is 
defined by opposite end edges, 26, 28, and opposite side edges 30, 32. The illustrated 
light guide 10 is intended to illuminate the display panel and keypad of a cellular 
telephone (illustrated in exploded view in Fig. 5), and thus is shaped to conform to the 
shape requirements of that device. The principles of the invention, as will become 
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further understood by the description below, apply equally as well to any convenient 
shape for a light guide. The description using the appended figures should be 
considered illustrative and not restrictive. 

A first portion 40 of the light guide 10 adjacent to the first end edge 26 
5 comprises a display panel backing. Light distributed to the first portion 40 illuminates 
a display panel of the device. A second portion 42 comprises a keyboard portion 
having a plurality of key holes 44. The light guide 10 includes a plurality of light 
source holes 36 positioned between the rows of key holes 44. Light sources, for 
example, LEDs, may be positioned in the light source holes 36 to provide light for the 

10 second portion 42 of the light guide. Light distributed in this portion 42 illuminates the 
key holes 44 and keys positioned therein (please refer to Fig. 5). 

Fig. 2 is a partial view of the first portion 40 of the light guide 10. On the first 
edge 26, a plurality of light coupling recesses 50 are formed. The light coupling 
recesses 50 are arcuately shaped to transmit light from a light source 52 positioned near 

15 each recess substantially uniformly into the light guide 10, as indicated by the arrows 
emanating from each source 52. The light coupling recesses 50 may be formed as 
semi-elliptical or semicircular. The light sources 52 are illustrated as point sources and 
the light as rays for simplicity. In a device, the light sources 52 may be LEDs or other 
suitable devices. In conventional light guides, light sources are positioned along a 

20 straight edge, which because of refraction at the edge, create non-uniform light streaks, 
that is, bright and dark regions in the light guide. The light coupling recesses 50 of the 
invention avoid this difficulty by presenting curved indented edge portions that reduce 
undesirable diffraction at the light coupling, and permit light from the light sources to 
be more uniformly transmitted into the light guide 10. 

25 Referring again to Fig. 1, a plurality of light reflecting recesses 60, 62 are 

formed on the second end edge 28 and the side edges 30, 32. The light reflecting 
recesses 60, 62 are formed as V-shaped and are positioned in alignment with spaces 
between adjacent key holes 42, as shown. The light reflecting recesses 60, 62 may 
alternatively be arcuately shaped, or may be multifaceted. The light reflecting recesses 

30 60, 62 take advantage of an optical principle relating to light in one medium 
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encountering a boundary with another medium having a different dielectric constant. 
At such a boundary (e.g., the peripheral edge 24 of the light guide 10), light is both 
transmitted across the boundary into the second medium and reflected back into the 
first medium. This is illustrated schematically in Fig. 4 in conjunction with a hole 44 
and a reflecting recess 60. The light reflecting recesses 60, 62 of the invention reflect 
light back into the light guide 10 in a manner useful for illuminating the key holes 44, 
as illustrated in Fig. 4. In conventional light guides, the edges are typically straight, 
that is, without light reflecting recesses, and light that is not lost across the edge is 
generally reflected in a non-useful manner. 

Fig. 3 shows a partial sectional view of the light guide including a key hole 44 
to illustrate additional features of the invention. According to one aspect, the top 20 
and the bottom 22 surfaces are formed sufficiently smooth at least in the key hole area 
to be reflectively smooth surfaces so that light distributed in the light guide is reflected 
back into the light guide for further distribution throughout. By contrast, a rough 
surface would cause diffusion of the light striking the surface. This effect can be 
advantageously used in the display panel backing portion 40 of the light guide. The 
bottom surface 22 of the light guide at the display panel backing 40 can be formed 
rough for diffusion of light to illuminate a display panel mounted adjacent to this 
portion of the light guide. 

According to another aspect, the key holes 44 are frustoconical in cross section, 
that is, as a section of a cone, and are oriented so that a lower edge is wider than an 
upper edge. The light guide 10 in the device illustrated in Fig. 5 is positioned beneath 
the key pad, so that the top surface 20 of the light guide is adjacent to the keypad. By 
shaping the key holes 44 in this manner, as shown in Fig. 5, light striking the edge of 
the key hole 44 is reflected toward the key position to better illuminate the key. 

Fig, 5 illustrates in exploded view a light guide 10 according to the invention as 
part of a telephone assembly to illustrate how the light guide of the invention may be 
incorporated in a device. The telephone includes a cover 80 and a base 82 that enclose 
the device. A keypad 84 is positioned to protrude through key holes in the cover 80. 
The light guide 10 is disposed beneath the keypad 84, and a display panel 88, typically 
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an LC display, is positioned on the screen backing portion 40 of the light guide. A 
printed circuit board 90 which carries the functional electronics, including the LEDs, is 
disposed on the base 82 below the light guide 10. 

The description of the principles, features, and preferred embodiments of the 
invention are intended to be illustrative rather than limiting, and changes, modifications 
and equivalents may be used by others without departing from the scope the invention 
as defined in the claims. 



i 
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What is claimed is: 

1 . A light guide for illuminating a display or keyboard, comprising a 
substantially translucent element having an upper surface, a lower surface, and a 

5 peripheral edge, and having a plurality of light coupling recesses formed on the 
peripheral edge, the recesses being arcuately shaped to transmit light substantially 
uniformly into the light guide. 

2. The light guide as claimed in claim 1, wherein the light coupling recesses 
10 are semi-circularly shaped. 



15 



3. The light guide as claimed in claim 1, wherein the top and bottom surfaces 
are formed as reflectively smooth surfaces to reflect light in the light guide back into 
the light guide. 

4. The light guide as claimed in claim 1, further having a plurality of reflective 
recesses formed on the peripheral edge, wherein a portion of light transmitted to the 
peripheral edge is reflected by the reflective recesses back into the light guide. 



20 5. The light guide as claimed in claim 4, wherein the light guide is substantially 

rectangular in shape, and the peripheral edge comprises end edges and side edges, and 
wherein the light coupling recesses are formed on a first of the end edges 

6. The light guide as claimed in claim 5, wherein the light reflecting recesses 
25 are formed on the side edges and a second of the end edges. 



7. The light guide as claimed in claim 5, wherein a first portion of the light 
guide adjacent to the first end edge comprises a backing screen for a display, and a 
second portion of the light guide comprises a keyboard portion having a plurality of 
30 key holes. 
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8. The light guide as claimed in claim 7, wherein the key holes have a 
firustoconical shape and are wider at the bottom surface than at the top surface. 

9. The light guide as claimed in claim 7, wherein the light reflecting recesses 
are each positioned in alignment with a space between adjacent key holes. 

10. The light guide as claimed in claim 4, wherein the reflective recesses are v- 

shaped. 

1 1 . The light guide as claimed in claim 4, wherein the reflective recesses are 
arcuately shaped. 

12. A light guide for illuminating a display and keyboard, comprising a 
substantially translucent element having an upper surface, a lower surface, and a 
peripheral edge, and having a plurality of light reflecting recesses formed on the 
peripheral edge to reflect light exiting the light guide back into the light guide. 

13. The light guide as claimed in claim 12, wherein the reflective recesses are 
v-shaped. 

14. The light guide as claimed in claim 12, wherein the reflective recesses are 
arcuately shaped. 

15. The light guide as claimed in claim 12, wherein the light guide has a 
plurality of key holes and the light reflecting recesses are each positioned in alignment 
with a space between adjacent key holes. 

16. The light guide as claimed in claim IS, wherein the key holes have a 
firustoconical shape and are wider at the bottom surface than at the top surface. 



ft 
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17. The light guide as claimed in claim 12, wherein the top and bottom 
surfaces are formed as reflectively smooth surfaces to reflect light in the light guide 
back into the light guide. 

5 18. The light guide as claimed in claim 12, further having a plurality of light 

coupling recesses formed on the peripheral edge, the recesses being arcuately shaped to 
transmit light substantially uniformly into the light guide. 

19. The light guide as claimed in claim 18, wherein the light guide is 
10 substantially rectangular in shape, and the peripheral edge comprises opposite end 

edges and opposite side edges, and wherein the light coupling recesses are formed on a 
first end edge, and the light reflecting recesses are formed on the side edges and the 
second end edge. 

15 20. The light guide as claimed in claim 19, wherein a first portion of the light 

guide adjacent to the first end edge comprises a backing screen for a display, and a 
second portion of the light guide comprises a keyboard portion having the plurality of 
key holes. 

20 21 . A light guide for illuminating a display and keyboard, comprising a 

substantially translucent element having an upper surface, a lower surface, and end and 
side peripheral edges, a first portion of the light guide adjacent to a first end edge 
comprising a backing screen for a display, and a second portion of the light guide 
having a plurality of holes for keys, the light guide having a plurality of light coupling 

25 recesses formed on a first of the end edges, the light coupling recesses being arcuately 
shaped to transmit light substantially uniformly into the light guide, and a plurality of 
light reflecting recesses positioned on the opposite end edge and the side edges. 

22. The light guide as claimed in claim 21, wherein the light reflecting recesses 
30 are V-shaped. 
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23. The light guide as claimed in claim 21, wherein the light coupling recesses 
are semi-circularly shaped. 

24. The light guide as claimed in claim 21 , wherein the light reflecting recesses 
5 are each positioned in alignment with a space between adjacent key holes. 

25. The light guide as claimed in claim 21, wherein the top and bottom 
surfaces are formed as reflectively smooth surfaces to reflect light in the light guide 
back into the light guide. 

10 

26. The light guide as claimed in claim 21, wherein the key holes have a 
frustoconical shape and are wider at the bottom surface than at the top surface. 
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